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Introduction
Examples of surface faulting1 possibly related to ground-water withdrawal from unconsolidated sediments have been recognized in several areas in the United States (Van Siclen, 1967; Rogers, 1967; Clark and others, 1978; Holzer, 1978; Holzer and others, 1979) . For most of these examples, the specific mechanism of faulting, if the modern movement is indeed man-induced, and subsurface conditions at the faults have not been studies in detail. As a consequence, it is not understood why such faulting occurs and what subsurface conditions are conducive to its occurrence. In order to understand subsurface conditions beneath one of these faults and to seek data that would contribute to the understanding of mechanisms for such faulting, a geophysical and drilling program was conducted. This report describes and interprets the results from the drilling program conducted in September 1977. Results from the geophysical investigation are published in Open-File Report 78-933 (Pankratz and others, 1978) .
The Picacho fault, east of Picacho in south-central Arizona (see insert, fig. 1 ), was selected for detailed investigation because arguments have been made for a relation between modern fault offset and ground-water withdrawal (Holzer and others, 1979) . These arguments, however, were based principally on geodetic data. Very little was known about detailed subsurface hydrologic and geologic conditions beneath the surface fault, although Schumann and Poland (1971, p. 299-300) implied, based on a regional gravity survey, that the surface fault might be underlain by a "buried fault scarp". Peirce (1976) also suggested that the eastern margin of the Picacho basin, along which the modern faulting occurs, in bounded by a preexisting fault zone.
1 Surface faulting is used here to characterize failure of the land surface in which points at the land surface on opposite sides of the failure plane move parallel to the failure plane.
The Picacho fault at the surface consists of a 15.8 km-long scarp that ranges from 0.2 to 0.6 m high (Holzer and others, 1979) . Geodetic data indicate the modern faulting is high-angle and normal (Holzer and Thatcher, 1979) . The fault occurs near the eastern margin of the Eloy-Picacho subsidence bowl at the center of which more than 3.8 m of subsidence has been caused by ground-water level declines (Laney and others, 1978) . The subsidence bowl is restricted to an alluvial basin containing unconsolidated sediments bounded by crystalline bedrock that crops out discontinuously around the basin. The hydrogeology of the basin was described by Hardt and Cattany (1965) .
Location
Three exploratory test holes were drilled approximately 5 km east of Picacho, Arizona in T8S, R9E, section 20 ( fig. 1 ). The holes were drilled adjacent to a dirt road that trends northwest through section 20 from its southeast corner and intersects the Picacho fault at an angle of 55°. Two test holes were drilled on the downthrown side of the fault scarp, (D-8-9) 20BDA1
and (D-8-9) 20BAC1 , 28 and 246 m respectively, from the scarp as measured along the dirt road. As measured normal to the scarp, these two test holes are 23 and 201 m respectively from the scarp. A third test hole, (D-8-9) 20BDD1 was drilled 176 m from the scarp on the upthrown side as measured along the dirt road or 143 m from the scarp measured normal to the scarp. The drilling sites were selected because of accessibility and their proximity to a survey line with a long history of repeated surveys that crosses the fault (Holzer and others, 1979) . The survey line also permitted precise determination of the absolute elevation of the land surface at each drill site.
1 Test hole numbers are in accordance with the convention used in Arizona by the Water Resources Division of the U.S. Geological Survey (see e.g., Babcock, 1973, p. 4) . The contact is somewhat gradational on the neutron log with the gradation beginning at 340.2. As in the two other holes, the deeper material has a higher bulk density and lower natural gamma activity relative to the overlying material.
The low-density and high-porosity material above the contact indicated by the gamma-gamma and neutron logs is probably due to a localized increase in the diameter of the bore hole and probably does not reflect actual material properties.
Unlike the previous two holes, the test hole did not penetrate a dense, nonporous material at the bottom. The hole was completed in the same material that was encountered beginning at a depth of 349.6 m.
Results -Hydrologic Data
Repeated measurements of water levels in the piezometers set in each of the test holes and neutron logs obtained after drilling are available to evaluate ground-water conditions at the surface fault. The data are summarized in table 3.
All three piezometers were set at the same depth, approximately 231 m is based on assuming the bedrock surface has the same slope on both sides of the fault. Hence, the estimate of the amount of offset is somewhat arbitrary.
The dip of the fault in the cross section is based on connecting the surface fault with the point in (D-8-9) 20BDA at which circulation loss began. Interpretation of a preexisting fault is based principally on geophysical and hydrologic data since no stratigraphic correlations within the alluvium were made.
Although the tectonic shearing of the rock cored at the base of (D-8-9) 20BDA
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